A bout 10 years ago, several papers in Animal Behaviour addressed the quality of experimental designs in 'playback' experiments (Kroodsma 1989a (Kroodsma , b, 1990a (Kroodsma , 1992 Searcy 1989; Weary & Mountjoy 1992) , and this debate culminated in a consensus report by McGregor et al. (1992) . The key issue was 'pseudoreplication', defined by Hurlbert (1984, page 187) as 'the use of inferential statistics to test for treatment effects with data from experiments where either treatments are not replicated (though samples may be) or replicates are not statistically independent '. McGregor et al. (1992, page 2) offered their own simplified definition, 'the use of an n (sample size) in a statistical test that is not appropriate to the hypothesis being tested'. McGregor et al. agreed that pseudoreplication was a serious issue, and that designing and implementing good experimental designs was a worthy and attainable goal.
What effect did the debate and subsequent consensus report have on the quality of experimental designs used in animal behaviour? To answer that question, we surveyed the designs used in 50 papers published during the last several years. The papers were chosen by searching electronic databases for 25 papers that cited a key paper on pseudoreplication and for 25 other 'playback' papers that did not explicitly cite or address pseudoreplication issues. We reasoned that these two samples of papers should provide an index to the experimental designs and logic currently being used by investigators in animal behaviour. (Note: we chose not to review playback experiments that used synthetic stimuli. Although use of synthetic stimuli may solve some problems (e.g. see McGregor et al. 1992 ), we encountered a number of papers in which we felt that interpretations based on large sets of synthesized playback variants exceeded the permitted inferential space.) Our reviews show that some progress has been made in eradicating the simplest of the pseudoreplication problems (Fig. 1) . A decade ago, the most commonly used experimental designs involved 'simple pseudoreplication' (Hurlbert 1984) , in which only a single exemplar from a class of stimuli was used to test hypotheses about the class itself (e.g. using only a 1 and b 1 to ask questions about Class A and Class B; see Table 1 ). In papers reviewed by Kroodsma (1990b) , for example, 15 of 22 papers (68%) used simple pseudoreplication. In these studies, treatments were unreplicated, although users of such designs typically analysed results as if multiple replicates had been performed. Our sample of recently published papers revealed that this faulty design is used more rarely now (Fig. 1) , indicating that authors are increasingly aware of the need for multiple stimuli to represent a class of stimuli.
Some authors who continue to use this simple, faulty design seem unaware of pseudoreplication issues, but others, in our opinion, misunderstand some of the basic problems. For example, one approach that some investigators now use to 'minimize' pseudoreplication is to combine several stimuli (e.g. a 1 , a 2 , and a 3 ; see Table 1 ) into one presentation, and then use that composite stimulus as if it were representative of all stimuli in the class. Although a composite stimulus may be better than a single stimulus, we believe this approach still constitutes simple pseudoreplication, because only one stimulus (albeit a composite stimulus) is used to represent each class. Another approach that some investigators use is to identify, sometimes with great care, a 'typical' stimulus, and then assume that stimulus is representative of the class. As discussed by McGregor et al. (1992) , however, that approach is not appropriate either. Another argument we encountered is that, because stimuli vary less within a class than between classes, only one representative of each class is needed. Or that, because the experimenter can detect little or no variability in a particular class of signal, only one signal is needed to represent each class. All of these arguments, we believe, make 
